This is the taxonomic study of a novel bacterial strain, designated GSS14 T , isolated from a sediment sample of Yuncheng Salt Lake, China. Cells were Gram-negative, ovoid to rod-shaped and motile by means of flagella. The isolate could grow at 10-45 C, at pH 6.5-11.0 and in the presence of 0-12 % (w/v) NaCl. The dominant fatty acids were summed feature 8 (consisting of C 18 : 1 !7c and/or C 18 : 1 !6c; 76.7 %) and the DNA G+C content was 61 mol%. Phylogenetic analysis based on 16S rRNA gene sequences showed that strain GSS14
T revealed 52 % relatedness. Phenotypic, chemotaxonomic and phylogenetic data support assignment of this isolate to the genus Nitratireductor as a representative of a novel species. The name Nitratireductor lacus sp. nov. is proposed, with strain GSS14 T (=KCTC 52186 T =MCCC 1K02481) as the type strain.
The genus Nitratireductor was first established by Labb e et al. (2004) to accommodate species of the family Phyllobacteriaceae of the Alphaproteobacteria that were Gram-negative, oxidase-and catalase-positive and capable of reducing nitrate to nitrite. At the time of writing, the genus comprised six species with validly published names, Nitratireductor aquibiodomus (Labb e et al., 2004) , Nitratireductor kimnyeongensis (Kang et al., 2009) , Nitratireductor basaltis (Kim et al., 2009) , Nitratireductor indicus (Lai et al., 2011a) , Nitratireductor pacificus (Lai et al., 2011b) and Nitratireductor aquimarinus (Jang et al., 2011) , among which most were found in various marine habitats. This study characterized a Nitratireductor-like strain GSS14
T that was isolated from an inland salt lake sediment sample collected from Yuncheng Salt Lake (34.98 N 111 .02 E) in Shanxi Province, China.
The standard dilution plating method was used for isolation of strain GSS14 Cell morphology and presence of flagella were observed under a Hitachi TEM system at Â5000 magnification using cells grown in MB for 24 h at 30 C. Motility of the cells was examined by the hanging-drop method (Suzuki et al., 2001) . Temperature for growth was determined in the range 5-50 C (increments of 5 C) and at 37 C. Growth at pH 5.0-12.0 (intervals of pH 0.5 units) was determined in MB at 37
C.
Salt tolerance was tested in MB containing 0-15 % (w/v) NaCl (increments of 1 %). Gram staining was performed as described by Gerhardt et al. (1994) . Catalase and oxidase activities were determined according to Dong & Cai (2001) . Anaerobic growth was tested in MB in an anaerobic chamber (Sheldon Manufacturing) for 15 days. Other physiological and biochemical features were determined using API ZYM, API 20 NE and ID 32 GN strips (bioM erieux) according to the manufacturer's instructions. Cells of strain GSS14 T were Gram-negative, ovoid to rod-shaped (0.6-0.8Â1.0-2.0 µm) and motile by means of flagella (Fig. S1 , available in the online Supplementary Material). Colonies that formed on MA at 30 C for 3 days were circular, smooth, cream and faintly pink centre in colour and 2.0-3.0 mm in diameter. Strain GSS14 T was able to grow at 10-45 C (optimum 37 C), at pH 6.5-11.0 (optimum pH 7.0) and in 0-12 % NaCl (optimum 6 %). Detailed phenotypic features were included in the species description and Table 1 .
Genomic DNA was prepared using a commercial genomic DNA extraction kit (Aidlab Biotechnologies) and the 16S rRNA gene was PCR-amplified using the bacterial universal primers (27f and 1492r) described by Lane (1991) . The PCR products were cloned into plasmid vector with a TA cloning kit (TaKaRa, Dalian, China). An almost complete sequence (1487 bp) was determined ultimately. The comparison of the 16S rRNA gene sequence of strain GSS14 T with known sequences in the GenBank database was performed using the BLASTN program. The multiple alignment of the sequences of strain GSS14
T and its related taxa was carried out by CLUSTAL_X (Thompson et al., 1997) , prior to the phylogenetic analysis performed by MEGA version 5.0 (Tamura et al., 2011) . Phylogenetic trees were reconstructed with neighbour-joining, maximum-likelihood and maximum parsimony methods using bootstrap values based on 1000 replications according to Kimura's two-parameter model (Saitou & Nei, 1987; Rzhetsky & Nei, 1993 . All strains are positive for oxidase, catalase and motility and are negative for Gram staining. In API ZYM and API 20 NE tests, all strains are positive or weakly positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, acid phosphatase, naphthol-AS-BI-phosphoamidase, a-glucosidase, arginine dihydrolase, urease and assimilation of N-acetyl-glucosamine, trisodium citrate and phenylacetic acid but are negative for a-galactosidase, b-galactosidase, bglucuronidase, b-glucosidase, a-mannosidase, a-fucosidase, indole production, gelatin hydrolysis and assimilation of L-arabinose, potassium gluconate, capric acid and adipic acid. In ID 32 GN test, all strains are positive for assimilation of D-glucose, trisodium citrate, Lhistidine, 3-hydroxybutyric acid, L-proline, N-acetyl-glucosamine, Dribose, inositol, sucrose, maltose, lactic acid and L-alanine but are negative for assimilation of salicin, melibiose, D-sorbitol, L-arabinose, capric acid, potassium 2-ketogluconate, L-rhamnose, itaconic acid, suberic acid, sodium malonate, potassium 5-ketogluconate and 3-hydroxybenzoic acid. Data were taken from this study except for DNA G+C content of strains JCM 14851
T (Kang et al., 2009) (Fig. 1) . The genomic DNA-DNA relatedness was determined by photobiotin-labelled probes in microplate wells as described by Ezaki et al. (1989) , and the hybridization values are means of two hybridization experiments (reciprocal and non-reciprocal values). For strain GSS14 T , DNA-DNA hybridization results showed reassociation values of 52±1 % with N. kimnyeongensis JCM 14851 T , which indicated that strain GSS14 T was distinct from N. kimnyeongensis JCM 14851 T at the species level.
Whole-cell fatty acids were saponified, methylated and extracted according to the standard protocol of the MIDI (Sherlock Microbial Identification System, version 6.0B). The fatty acids were analysed with GC 6890 (Agilent Technologies) and identified using the TSBA6.0 database of the Microbial Identification System (Sasser, 1990) . The major fatty acids (>5 %) of strain GSS14 T were summed feature 8 (C 18 : 1 !7c and/or C 18 : 1 !6c; 76.7 %), C 18 : 0 (7.4 %), similar to the data for N. indicus C115 T (Lai et al., 2011) , N. basaltis J3
T (Kim et al., 2009) T based on differences in terms of the proportions of the summed feature 8 and C 19 : 0 !8c cyclo ( Table 2 ). The fatty acid data suggested that the strain GSS14
T represents a distinct novel species.
Polar lipids were extracted using a chloroform/methanol system and indentified by two-dimensional TLC as described previously (Kates, 1986) . The polar lipids of strain GSS14
T were found to consist of diphosphatidylglycerol, phosphatidylcholine, phosphatidylethanolamine, phosphatidylmonomethylethanolamine, phosphatidylglycerol, four unidentified phospholipids, three unidentified aminolipids and five unknown lipids (Fig. S2) . Isoprenoid quinones were extracted, purified as described by Collins et al. (1977) and identified by HPLC (Tamaoka et al., 1983) . The predominant isoprenoid quinone of strain GSS14 T was ubiquinone 10 (Q10), which was typical for members of the genus Nitratireductor. The G +C content of the genomic DNA was determined by using HPLC with a C18 column according to the methods described by Mesbah et al. (1989) . Strain GSS14
T showed the DNA G +C content of 61 mol%, a value in the range reported for the type strains of the six recognized Nitratireductor species (56.7-63 mol%).
Phenotypic, chemotaxonomic and phylogenetic analyses, together with data of DNA-DNA hybridization, established that strain GSS14
T could be affiliated to the genus Nitratireductor and suggested that it represents a novel species, for which the name Nitratireductor lacus sp. nov. is proposed.
Description of Nitratireductor lacus sp. nov.
Nitratireductor lacus (la¢cus. L. gen. n. lacus of a lake, pertaining to the Yuncheng Salt Lake in China, from where the type strain was isolated).
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Nitratireductor kimnyeongensis KY 101 T (AM498744)
Nitratireductor lacus GSS14 T sp. nov. (KX531008)
Nitratireductor aquibiodomus JCM 21793 T (BAMP01000145)
Nitratireductor aquimarinus CL-SC21 T (HQ176467)
Nitratireductor indicus C115 T (AMSI01000044)
Nitratireductor basaltis J3 T (EU143347)
Nitratireductor pacificus pht-3B T (AMRM01000023)
Mesorhizobium gobiense CCBAU 83330 T (EF035064)
Mesorhizobium silamurunense CCBAU 01550 T (EU399698)
Mesorhizobium albiziae CCBAU 61158 T (DQ100066)
Mesorhizobium qingshengii C (optimum 37 C), at pH 6.5-11.0 (optimum pH 7.0) and in 0-12 % NaCl (optimum 6 %). They are positive for catalase, oxidase and nitrate reduction and are negative for Gram staining. The major fatty acids are summed feature 8 (C 18 : 1 !7c and/or C 18 : 1 !6c) and C 18 : 0 . With API ZYM, they are positive for alkaline phosphatase, esterase (C4), esterase lipase (C8, weakly), leucine arylamidase, valine arylamidase (weakly), cystine arylamidase (weakly), trypsin, acid phosphatase (weakly), naphthol-AS-BI-phosphoamidase (weakly), a-glucosidase (weakly) and N-acetyl-b-glucosaminidase (weakly) but are negative for lipase (C14), a-chymotrypsin, agalactosidase, b-galactosidase, b-glucuronidase, b-glucosidase, a-mannosidase and a-fucosidase. With API 20 NE, they are positive for nitrate reduction, arginine dihydrolase, urease, aesculin hydrolysis, b-glucosidase and assimilation of D-glucose, D-mannose, N-acetyl-glucosamine, maltose, malic acid (weakly), trisodium citrate and phenylacetic acid but are negative for indole production, D-glucose fermentation, gelatin hydrolysis and assimilation of L-arabinose, D-mannitol, potassium gluconate, capric acid and adipic acid. With ID 32 GN, they are positive for assimilation of D-glucose, trisodium citrate, L-histidine, 3-hydroxybutyric acid, L-proline, N-acetylglucosamine, D-ribose, inositol, sucrose, maltose, lactic acid, Lalanine, L-fucose, valeric acid, 4-hydroxybenzoic acid, sodium acetate and glycogen but are negative for assimilation of salicin, melibiose, D-sorbitol, L-arabinose, capric acid, potassium 2-ketogluconate, L-rhamnose, itaconic acid, suberic acid, sodium malonate, potassium 5-ketogluconate, 3-hydroxybenzoic acid, D-mannitol, propionic acid and L-serine.
The type strain, GSS14 T (=KCTC 52186 T =MCCC 1K02481), was isolated from Yuncheng Salt Lake, China. The DNA G+C content of the type strain is 61 mol%. 
